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[Name of Document] Specification 

[Title of the Invention] Amorphous Fine Silica Particle and Application 
thereof 

[What is claimed is] 

[Claim l] An amorphous fine silica particle produced by the flame hydrolysis 
of a silicon compound, 

wherein an average particle diameter (median diameter) is 0.1 to 0.7 jam, a 
BET specific surface area is 5 to 30 m 2 /g, dispersion coefficient (z) shown in 
the following formula [I] is less than 40, and an absolute value of 
triboelectrostatic charge to the BET specific surface area is more than 20 
!iC/m2: 

z=Y/2X [I] 

where X is a median diameter, Y is a particle size range, which is from 10% 
to 90% of an accumulative particle size. 

[Claim 2] The amorphous fine silica particle according to claim 1, 

wherein said silica particle is surface-treated with a silane coupling agent 

and/or organo-polysiloxane. 

[Claim 3] The amorphous fine silica particle according to claim 2, 

wherein said silica particle is surface-treated by a dry method. 

[Claim 4] A development agent for an electronic photograph, 

wherein the amorphous fine silica particle according to claim 1, 2 or 3 is 

used. 

[Claim 5] A surface protection layer material of a photo conductor, 

wherein the amorphous fine silica particle according to claim 1, 2 or 3 is 

Certificate Number Certificate Toku 2002-3039791 

- 4 - 



Toku 2000-348537 



used. 

[Claim 6] A material of electric charge transportation layer, 

wherein the amorphous fine silica particle according to claim 1, 2 or 3 is 

used. 

[Background of the Invention] 
[0001] 

[Field of the Invention] 

The present invention relates to an amorphous spherical fine silica 
particle. This fine silica particle is suitable as a toner outer or inner 
additional agent for an electronic photograph, or a material of a surface 
protection layer or an electric charge transportation layer of a photo 
conductor for an electronic photograph. The toner outer or inner additional 
agent is widely used in a copying machine, a printer, a facsimile, a plate 
making system or the like, which are driven by an electronic photograph 
method. More particularly, the present invention relates to the suitable 
amorphous spherical fine silica particle as a material, and this material is 
used for improving fluidity and controlling electrostatic charge, improving 
heat resistance and long-term preservation, controlling a cleaning 
characteristic, controlling adhesibility with respect to the surface of a carrier 
or the photo conductor, and controlling degradation of a development agent, 
by adding the outside of the toner for electronic photograph. Further, the 
material is used for improving durability by adding it to the inside of the 
toner for the electronic photograph, and is for improving the durability by 
forming fine irregularities on the surface protection layer of the photo 
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conductor of the electronic photograph to decrease a contact area. The 
surface protection layer of the photo conductor for the electronic photograph 
is applied by the electric or mechanical load. 

[0002] 

[Description of the Conventional Art] 

As the outer or inner additional agent of the toner for the electronic 
photograph, a fine silica powder or a fine powder of titania or the like has 
been conventionally used for improving the fluidity and controlling the 
electrostatic charge. The average particle diameter of these powders is 
generally about 0.005 to 0.0040jim, and both absolute values of the 
triboelectrostatic charge of these powders are generally 15]uC/m 2 or less. 
Further, the silica powder having 0.005 to 0.150^m of the average particle 
diameter has been used in the materials of surface protection layer or the 
electric charge transportation layer of the photo conductor of the electronic 
photograph, and this powder is used for improving the durability. 

[0003] 

[Problems to be solved] 

In recent years, in order to correspond to high speed and a clear 
picture of the electronic photograph, the amorphous spherical silica particle 
having high electrostatic charge, a large particle diameter and a sharp 
particle size distribution is required since it is necessary to quickly standup 
the electrostatic charge of a development agent and control the degradation 
of the development agent. However, as for the conventional wet-type silica 
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and silica gel made using sodium silicate as a raw material, since it is 
difficult to avoid that an alkaline metal oxide such as Na20 or the like is 
intermixed as an impurity, these silica and silica gel has the problems that 
the electrostatic charge is low and a standup of the electrostatic charge is 
slow, and also has a problem in the durability. Further, the conventional 
silica powder used as an additive of the material of the electronic 
photograph has the problems that the particle size distribution is broad and 
the average particle diameter is a little too small. 
[0004] 

The present invention solves above-mentioned problems in the 
conventional silica powder used as the additive of the material of the 
electronic photograph, and provides the amorphous fine silica particle 
having a little larger average particle diameter than that of the conventional 
silica particle, the sharp particle size distribution, and the large 
triboelectrostatic charge. 

[0005] 

[Means to be solved] 

That is, the present invention relates to the following amorphous 
fine silica particles. 

(l) An amorphous fine silica particle produced by the flame hydrolysis of a 
silicon compound, wherein an average particle diameter (median diameter) 
is 0.1 to 0.7 jim, a BET specific surface area is 5 to 30 m 2 /g, dispersion 
coefficient (z) shown in the following formula [I] is 40 or less, and an absolute 
value of triboelectrostatic charge to the BET specific surface area is 20 pC/m 2 
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or more* 

z = Y/2X [I] 

where X is a median diameter, Y is a particle size range, which is from 10% 
to 90% of an accumulative particle size. 

(2) The amorphous fine silica particle according to above (l), wherein the 
silica particle is surface-treated with a silane coupling agent and/or 
organo-polysiloxane. 

(3) The amorphous fine silica particle according to above (2), wherein the 
silica particle is surface -treated by a dry method. 

[0006] 

Furthermore, the present invention relates to the following 
applications using the above amorphous fine silica particle. 

(4) A development agent for an electronic photograph, wherein the 
amorphous fine silica particle according to above (l), (2) or (3) is used. 

(5) A surface protection layer material of a photo conductor, wherein the 
amorphous fine silica particle according to above (l), (2) or (3) is used. 

(6) A material of electric charge transportation layer, wherein the amorphous 
fine silica particle according to above (l), (2) or (3) is used. 

[0007] 

[Detailed Description of Preferred Embodiment] 

Hereinafter, the present invention is concretely explained based on 
the preferred embodiment. 

The silica particle of the present invention is the amorphous silica 
particle produced by the flame hydrolysis of the silicon compound. In this 
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amorphous silica particle, the average particle diameter (median diameter) 
is 0.1 to 0.7 pm, the BET specific surface area is 5 to 30 m 2 /g, the dispersion 
coefficient (z) shown in the following formula [I] is 40 or less, and the 
absolute value of the triboelectrostatic charge to the BET specific surface 
area is 20 pC/m 2 or more. 
z=Y/2X [I] 

Where, X is the median diameter, Y is the particle size range, which is from 
10% to 90% of the accumulative particle size. Clearly from the formula [l], 
the dispersion coefficient (z) shows a distribution state centering on the 
median diameter of the silica particle, and when the particle has the smaller 
value of this coefficient, the particle has the particle size distribution 
concentrating near the median diameter. In addition, as for each particle 
diameter range being less 10% and more than 90% of the accumulative 
particle size, the distribution error becomes large, so that it is based on the 
particle diameter range Y in which the accumulative particle diameter is 
from 10% to 90%. 
[0008] 

In addition, the dispersion coefficient (z) of the conventional silica 
particle, which is similar to the silica particle of the present invention, is 
43% or more, and it is larger than that of the present invention. On the other 
hand, as for the fine silica particle of the present invention, the dispersion 
coefficient (z) is 40 or less, and therefore, the particle diameter is 
concentrated near the median diameter, and the particle size is much more 
uniform than that of the conventional particle, and the isodispersion is easily 
possible. Further, the amorphous silica particle produced by the following 
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flame hydrolyzing method has high purity. Therefore, this particle is suitable 
as the outer or inner additional agent of the toner for the electronic 
photograph. Furthermore, this particle is also suitable as the material of the 
development agent for the electronic photograph, the material of the surface 
protection layer of the photo conductor, and the material of the electric 
charge transportation layer. 
[0009] 

The amorphous silica particle of the present invention has the 
above-mentioned average particle diameter, specific surface area and 
dispersion coefficient. Thus, this particle is excellent in contact property with 
respect to an iron powder or the like, and can have the large 
triboelectrostatic charge, in which the absolute value is 20(iC/m 2 or more as 
the triboelectrostatic charge with respect to the BET specific surface area. In 
addition, the triboelectrostatic charge with respect to the weight of the silica 
particle has been generally made into the index in many cases. However, in 
the triboelectrostatic charge with respect to the weight, when the 
agglomerated powder is used for dispersion, there is a problem that the 
triboelectrostatic charge is remarkably changed, so that it is hard to 
understand the exact electrostatic charge state. The dispersibility of the 
powder is remarkably influenced on the electrostatic charge, and when the 
powder is used as the material of the development agent for the electronic 
photograph, such influence is linked with the quick standup of the 
electrostatic charge. As for the amorphous silica particle of the present 
invention, since the absolute value of the triboelectrostatic charge with 
respect to the BET specific surface area is 20(iC/m 2 or more, the 
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dispersibility is excellent when the particle is added to the toner for the 
electronic photograph. Further, the development agent having the quick 
standup of the electrostatic charge can be obtained. 
[0010] 

In the process for producing the amorphous silica particle by 
inducing a gaseous silicon compound into the flame and hydrolyzing it, the 
amorphous silica particle of the present invention can be produced, setting 
the flame temperature to the melting point or more of the silica, setting the 
silica concentration in the flame to 0.25 kg/Nm 3 or more, and staying the 
generated silica for a short time at the high temperature being the melting 
point or more of the silica. 
[0011] 

The amorphous silica particle is generated, forming the flame by a 
combustible gas and a combustion supporting gas, increasing the flame 
temperature to the melting point or more of the silica (1730^), and inducing 
the raw material gas into the flame. As the raw material gas, silicon 
tetrachloride, trichlorosilane, dichlorosilane, methyltrichlorosilane or the 
like can be used. As the combustible gas, hydrogen, hydrogen-containing gas 
or hydrogen- generating gas can be used. As the combustion supporting gas, 
oxygen or oxygen-containing gas can be used. If the flame temperature is less 
than the melting point of the silica, it is hard to obtain the silica particle 
having the objective particle diameter. 
[0012] 

The silica concentration in the flame is adjusted to be 0.25 kg/Nm 3 or 
more, preferably about 0.25 to 1.0 kg/Nm 3 , by controlling the feeding amount 
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of the raw material gas or the like. If the silica concentration is less than 0.25 
kg/Nm 3 , the particle cannot be fully grown, so that the desired particle 
diameter cannot be obtained. On the other hand, the silica concentration is 
more than 1.0 kg/Nm 3 , the silica is easily adhered to the burner, and it is 
difficult to control the particle diameter. 
[0013] 

The silica particle is grown and the particle diameter of its particle is 
controlled by staying the generated silica particle in the flame for the short 
time (at the high temperature being the melting point or more of the silica). 
The staying time is 0.02 to 0.30 seconds suitably. If the staying time is 
shorter than 0.02 seconds, the particle cannot be fully grown. Further, if the 
staying time is longer than 0.30 seconds, the generated particles are fused 
each other, and the silica is remarkably adhered to the inside wall of the 
reaction container, so that it is not preferable. In order to keep the staying 
time, the combustible gas may be combusted at the periphery part of the 
combustion burner to compensate the heat quantity lost by radiation. 
[0014] 

In addition, the particle diameter of the silica particle can be 
controlled, by inducing a dilution gas (air, nitrogen gas or the like) into the 
raw material gas, the combustible gas and the combustion supporting gas 
and adjusting the combustion temperature and gas flowing rate. When the 
feeding amount of the dilution gas is increased, the flame temperature is 
lowered and the gas flowing rate is increased, the staying time of the silica is 
decreased, and the growing of the particle is controlled. Thus, the silica 
particle having the comparatively small particle diameter and the large 
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specific surface area, can be made. 
[0015] 

In the above-mentioned production process, it is found out that the 
specific surface area (S) and the median diameter of the silica particle (r) 
have the relation shown in the logarithm curve expressed by the following 
formulas [II] and [III], with respect to the product of the silica concentration 
in the flame (v) and the staying time (t). Therefore, the specific surface area 
(S) and the median diameter of the silica particle (r) can be controlled using 
the silica concentration (v) and the staying time (t). That is, the silica 
concentration and the staying time in the flame are controlled according to 
the objective specific surface are and the median diameter. 

S= 3.52(v • t)-o-4 [II] 

r = 1.07(v • t) 04 [Ill] 

[0016] 

As for the amorphous silica particle, the triboelectrostatic charge can 
be stabilized by surface -treating with the silane coupling agent or 
organopolysiloxane. More particularly, the followings can be used, that is, 
the silane coupling agent, such as trimethylchlorosilane, 
dimethyldichlorosilane, methyltrichlorosilane, trimethylalkoxysilane, 
dime thylalkoxy silane, me thy It rialkoxy silane, hexamethyldisilazane or the 
like, the organopolysiloxane, a denatured silicone oil containing the 
organopolysiloxane, such as dimethyl silicone oil, methylhydrogen silicone 
oil, phenyl silicone oil, non reactive silicone oil or reactive silicone oil, or the 
like. 
[0017] 
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The processes and conditions of the surface treatment are not limited. 
The conventional surface treatment process can be used. The silica particle 
surface-treated uniformly can be obtained by a dry process, for example, the 
process comprising, dropping or spraying the predetermined amount of the 
silane coupling agent or the organopolysiloxane to the metal oxide powder 
with the solvent if necessary, dispersing it fully, stirring the dispersed 
powder at the heating temperature for 0.1 to 5 hours, preferably 1 to 2 hours, 
and cooling. The heating temperature is lOO'C or more, most preferably 100 
to 400^. 
[0018] 

The amorphous silica particle of the present invention has the 
above-mentioned particle diameter characteristic (the average particle 
diameter, the dispersion coefficient or the like) and the triboelectrostatic 
charge, so that, it is suitable as the raw material of the development agent 
for the electronic photograph or the surface protection layer or the electric 
charge transportation layer of the photo conductor. 
[0019] 
[Examples] 

Hereinafter, the present invention is concretely explained with 
examples. 
[Example l] 

As shown in Figure 1, the amorphous silica particle was produced as 
follows using a producing device, and this device comprised an evaporator 1 
for evaporating and feeding the silicon compound as the raw material, a feed 
pipe 2 for feeding the silicon compound gas as the raw material, a feed pipe 3 
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for feeding the combustible gas, a feed pipe 4 for feeding the combustion 
supporting gas, a burner 5 connected with these pipes 2 4, a reaction 
container 6 carrying out the flame hydrolysis reaction, a cooling pipe 7 
combined with the down stream of the reaction container 6, a recovery device 

8 for recovering the produced silica particle, an exhaust gas treatment device 

9 at the more down stream, and an exhaust fan 10. In addition, the inner 
wall of the reaction container 6 was lined with alumina bricks to be used so 
as to be resisted at the high temperature being lOOO'C or more. 
Production Process 

The silica particle was obtained, opening the feed pipe pf the 
combustion supporting gas, feeding oxygen gas to the burner, firing the 
ignition burner (the illustration was omitted), opening the feed pipe of the 
combustible gas, feeding hydrogen gas to the burner to form the flame, 
feeding silicon tetrachloride gasified by the evaporator 1 to the flame, 
carrying out the flame hydrolysis reaction under the conditions shown in 
Table 2, and recovering the generated silica powder by the recovery device 8. 
The exhaust gas after recovering the powder was treated by the exhaust gas 
treatment device 9, and was exhausted through the exhaust fan 10. The 
amount of silicon tetrachloride gas as the raw material, the amounts of 
hydrogen and oxygen, the silica concentration, the staying time in the flame, 
the particle diameter and the dispersion coefficient of the generated silica 
particle were shown in Table 1. Further, as for these silica particles, after 
dispersing in an iron powder carrier with the silica concentration of 0.2 wt.% 
for 5 minutes, the triboelectrostatic charge was measured (the absolute value 
measured by TB-200 made by Toshiba Chemical Corporation after blowing 
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with nitrogen of 1 kgf/cm 2 for 1 minute). These values were shown in Table 1. 
In addition, the value of the conventional silica particle was shown 
comparatively. Further, the particle size distributions of Examples No. 1-6 



and the conventional silica particle were shown in Table 2. 

[0020] 

[Table 1] 



No. 


1 


2 


3 


4 


5 


6 


oonventionai 
Particle 


Production Conditions 
















Silicon Tetrachloride (kg/hr) 


200 


125 


100 


100 


150 


150 




Hydrogen (NmVhr) 


60 


50 


60 


60 


60 


45 




Oxygen (Nm3/hr) 


60 


28 


33 


33 


33 


25 




Silica Concentration (kg/Nm 3 ) 


0.50 


0.53 


0.41 


0.41 


0.53 


0.63 




Staying Time (sec) 


0.012 


0.030 


0.042 


0.078 


0.071 


0.083 




Generated Silica Particle 
















Specific Surface Area (m 2 /g) 


30.0 


19.1 


17.7 


15.3 


13.2 


10.7 


5.5 


Median Diameter {fj. m) 


0.195 


0.220 


0.240 


0.299 


0.348 


0.370 


0.65 


1 0% Reached Particle 
Diameter (//m) 


0.116 


0.126 


0.132 


0.182 


0.227 


0.244 


0.988 


90% Reached Particle 
Diameter (/im) 


0.250 


0.280 


0.285 


0.386 


0.454 


0.498 


0.389 


Y : Particle Diameter Range 
(/im) 


0.134 


0.154 


0.153 


0.204 


0.227 


0.254 


0.599 


z : Y/2X (%) 


34.4 


35.0 


31.9 


34.1 


32.6 


34.3 


46.1 


Triboelectrostatic Charge (/i 
C/m 2 ) 


20.5 


21.0 


22.5 


27.0 


32.0 


32.0 


15.0 



(Note) Both of 10% Reached Particle Diameter and 90% Reached Particle 
Diameter is accumulative reached particle diameters. X is a median 
diameter. Y is a particle diameter range, which is from 10% to 90% of 
accumulative reached particle diameter, i.e. Y=BA. z is a dispersion 
coefficient. Silica Concentration is a concentration in flame. 
Triboelectrostatic Charge is an absolute value. 



[0021] 

As shown in Table 1 and Figure 2, as for the silica particles of No. 1-6, 
the specific surface area was 10.7 to 30.0 m 2 /g, the average particle diameter 
(the median diameter) was 0.195 to 0.37 Mm, the dispersion coefficient was 
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31 to 35%, and the absolute value of the triboelectrostatic charge with the 
carrier was 20.5 to 32.0. All of these values were within the range of the 
present invention. On the other hand, as for the conventional silica particle, 
although the specific surface area and the median diameter were within the 
range of the present invention, the dispersion coefficient was larger than 
that of the present invention, and the peak of the particle size distribution 
was larger than that of the silica particle of the present invention. Further, 
the absolute value of the triboelectrostatic charge was also small. 
[0022] 

As for the silica particles of No. 1-6, the relationships of the specific 
surface area (S) and the median diameter (r) with respect to the product of 
the silica concentration in the flame (v) and the staying time (t) were shown 
in Figures 3 and 4. From these results, it was found out that the product of 
the silica concentration in the flame (v) and the staying time (t) had 
relationship shown in the following formulas [II] and [III] with respect to the 
specific surface area (S) and the median diameter (r). 

S-3.52(v • t) ° 4 [II] 

r = 1.07(v • t)-°- 4 [Ill] 

[0023] 
[Example 2] 

The silica powder was prepared, using 100 weights part of the silica 
fine powders of No. 6 in Table 1, taking into a mixer, dropping 5 weights part 
of the organopolysiloxane while stirring under nitrogen atmosphere, stirring 
it at 300^ for 1 hour, and cooling. As for this silica powder, when the 
absolute value of the triboelectrostatic charge with the iron powder carrier 
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was measured like Example 1, it was 25.2 U c/m 2 . Further, hydrophobic ratio 
by a permeability method was 95%, the BET specific surface area was 20 
m 2 /g, and carbon amount was 1.5 wt.%. 

A toner composite was prepared, adding 0.5% of the silica fine 
powder and a commercial silica powder (RX200 made by NIPPON AEROSIL 
CO., LTD....) a negative electrostatic charge 7 U m toner (K>30 made by 
Toshiba Chemical Corporation), and stirring and mixing them. When the 
fluidity of this toner composite was measured, the transmission ratio in a 45 
U m screen was 83%, and it had the excellent fluidity. 

Furthermore, as for samples, in which the toner composite (4 wt.%) 
and a ferrite carrier (96 wt.%, FS-02) were triboelectrified respectively for 1 
hour and 120 hours, the triboelectrostatic charge of each sample was 
measured to calculate the ratio using a blow-off electrostatic charge 
measuring device (TB-220 made by Toshiba Chemical Corporation). Then, it 
was confirmed that the ratio of the electrostatic charge was 1.1, and there 
were few variations of the electrostatic charge by the difference of the friction 
time. 

Then, when 50,000 sheets were copied using the toner composite by a 
commercial copying machine, there was no poor picture, such as a 
concentration change of the picture, a fogging, a white omission or the like, 
and they showed sufficient picture characteristics. Further, when the surface 
layer of the photo conductor after copying was observed by a microscope 
(VH-6000 made by Keyence Corporation), there was no damage, so that it 
was sufficient. 
[0024] 
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[Example 3] 

The silica powder was prepared, using 100 weights part of the silica 
fine powders of No. 6 in Table 1, taking into the mixer, dropping 5 weights 
part of the hexamethyldisilazane (HMDS) while stirring under nitrogen 
atmosphere, stirring it at 200^ for 2 hours, and cooling. As for this silica 
powder, when the absolute value of the triboelectrostatic charge with the 
iron powder carrier was measured like Example 1, it was 47.6 M c/m 2 . 
Further, the hydrophobic ratio by the permeability method was 98%, the 
BET specific surface area was 8 m 2 /g, and carbon amount was 0.15 wt.%. The 
toner composite was prepared using this silica fine particle like Example 2. 
When the fluidity of this toner composite was measured, the transmission 
ratio in the 45 M m screen was 90%, and it had the excellent fluidity. 
Furthermore, as for this toner composite, when the ratio of the samples 
which were triboelectrified respectively for 1 hour and 120 hour, was 
measured like Example 2, it was confirmed that the ratio of the electrostatic 
charge was 1.2, and there were few variations of the electrostatic charge by 
the difference of the friction time. Further, when 50,000 sheets were copied 
using this toner composite like Example 2, there were no poor picture, such 
as a concentration change of the picture, the fogging, the white omission or 
the like, and they showed the sufficient picture characteristics. Further, the 
surface layer of the photo conductor after copying had no damage, so that it 
was sufficient. 
[0025] 

[Effectiveness of the Invention] 

According to the production process of the present invention, the 
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silica fine particle having 0.1 to 0.7 Mm of the average particle diameter (the 
median diameter), 5 to 30 m 2 /g of the specific surface area, and the sharp 
particle size distribution can be obtained, and in this particle size 
distribution, the dispersion coefficient (z) is 40% or less. This silica fine 
particle has the particle shape being near the true sphere, and the particle 
diameter is remarkably uniform: Therefore, the triboelectrostatic charge 
occurs easily, and the strong triboelectrostatic charge can be obtained. 
Further, the silica particle has high purity, and there is almost no pore on the 
particle surface, so that there is remarkably little absorption of moisture. 
Further, the standup of the electrostatic charge is quick, and the charge can 
be kept for a long time. Furthermore, since the particle diameter is large, the 
particle is not buried in the toner by the prolonged dispersion. Therefore, this 
particle can be used for improving a contact point between the protection 
layer of the surface of the photo conductor and the paper, and it is suitable as 
the raw material of the developer for the electronic photograph, the surface 
protection layer of the photo conductor, or the electric charge transportation 
layer. 

[Brief explanation of Drawings] 

[Figure l] A constitution diagram of a producing device carrying out a 
producing process of the present invention 

[Figure 2] A graph showing particle size distributions of the silica 
fine particle of the present invention and the conventional particle 

[Figure 3] A graph showing a relational expression of a specific 
surface area of the silica particle according to the present invention 

Certificate Number Certificate Toku 2002-3039791 

■ 20 - 



II 



Toku 2000-348537 



[Figure 4] A graph showing a relational expression of a median 
diameter of the silica particle according to the present invention 
[Explanation of Codes] 

1 is an evaporator, 2 is a feed pipe of a raw material gas, 3 is a feed pipe of a 
combustible gas, 4 is a feed pipe of a combustion supporting gas, 5 is a 
combustion burner, 6 is a reaction container, 7 is a cooling pipe, 8 is a 
recovery device, 9 is an exhaust gas treatment device, 10 is an exhaust fan. 



Certificate Number 



- 21 - 



Certificate Toku 2002-3039791 



Toku 2000-348537 



[Name of Document] Drawings 
[Figure l] 
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[Figure 3] 
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[Figure 4] 
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[Name of Document] Abstract 
[Summary] 

[PROBLEM TO BE SOLVED] To produce an amorphous fine silica particle 
having excellent flow ability and stable and high triboelectrostatic charge. 
[SOLUTION] In the amorphous fine silica particle produced by the flame 
hydrolysis of a silicon compound, an average particle diameter (median 
diameter) is 0.1 to 0.7 pm, a BET specific surface area is 5 to 30 m 2 /g, 
dispersion coefficient (z) is 40 or less, and an absolute value of 
triboelectrostatic charge to the BET specific surface area is 20 pC/m 2 or 
more. 

[Chosen drawing] Nothing 
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